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(57) Abstract 

Heterocyclic compounds represented by general formula (I-a), its esters or salts thereof; and human neutrophilic elastase inhibitors, 
etc. containing the same as the active ingredient wherein A and B are the same of different and each represents lower alkylene optionally 
substituted by oxo; D represents a monocyclic or dicyclic heterocyclic group optionally substituted by oxo; R 1 and R 2 are the same or 
different and each represents lower aikyl; R 3 and R 4 are different from each other and each represents hydrogen or hydroxy, or R 3 and R 4 
form together oxo; and R 5 represents 2-benzoxasolyl, trifluoromethyl, benzylaminocarbonyle, etc. 
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I-b-9 


hooc^ n y Ns ^ 
o 


-co 


ft f!97 


I-b-10 


HOOC^N 

o 


"CO 


0. 045 
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ROOC-A-D-B^N^^ 


TP 

(mm) 


R00C-A-D-B- 


R 5 


I-b-ll 


HOOC^n 

if 
O 


COOCH, 


0. 007 


I-b-12 


VP 

HOOC^N Nv/ 


0 


0.020 


I-b-13 


HOOC^.N ^ 

If 

o 




0.042 


I-b-14 


r* 

n 
O 


-CO 


0. 035 


I-b-15 


CH 3 

HOOCL m m ^ 
O 




0. 014 


I-b-16 


o 




0. 027 


I-b-17 


^° 

u 

o 




0. 023 


I-b-18 


HOOC^N ^ 

^^^^^^ * * ^^^^^ 

n 

o 




0. 017 


I-b-19 


HOOC^N^N^- 
O 


-to 


0. 005 


I-b-20 


o 


-CO 


0. 033 


I-b-21 


o o 


COOCH3 


0. 006 



WO 00/52032 



PCT/JPOO/01022 



(Sgl^©o-3#) 





ROOC-A-D-B^N^ 


ic so 

50 


R00C-A-D-B- 


R 5 


I-b-22 


HOOC^N^N^ 
O 


-CO 


0. 043 


I-b-23 


HOOC v n Ji^ 
n 
O 


CF 3 


0. 028 




J? y-J O h 

(h 3 c) 3 c^oA_>'a n n >= V n - cooh 
Oh o 


0.017 


StlS<b) 




1.0 



o 1 7, 6 1 o^n<^Mmm2 (6 3)Mf2m£*vr*3»9, Ktf TONO 

-5046J fcLT&fcih/CV^^tfflBB^t YU^m^^^^— t?ffl.#an?& 

(b)(i N ^-C&Sas, HOOC-A— T&SftSS&ftoTV^V^tefclvCs 
— ( I - a ) $ *L&V \ 
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(Syrian^, 8 - 1 0 aifto££&) SrftO 3#( 1 » 5 EE) iC^it, * 

n tf^fll^ (4 1 4nm<^M;!£)£«:Lfc 0 A t Lfc„ 

(B) t h^^V^^-^^C^B^^^jg^) : 

1 !%m&* (A) £ [5]#^ Ltiiffia^tfW^^D f^ttftSr 

(C) b: ^317^^— : 

^a^-jc y vifctt«te£jS£jtoic (pH 7 . 4 ) {z&ft LfcBR£fl:©*»W{b 

**~i?£&^Lfco ^LT, ^mr«m^(A)^|a1^{cLT«}*^^ 

(Intravenous bolus-administration) 9 „ ftltZjjfeYi.^-? ^tf—^ 

(Intravenous infusion) "f~<5;£1fe"T?&<5 0 
ffljk»ffilJ*(%)tt^l^oT*aiL^i(5W3pi§) 0 fc*5 % 5*tf», A, B*5j; 

t±Sjk#]f» (%) = [! -(C-A)/(B-A)] XI 0 0 
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(Intravenous bolus 
administration) 


(Intravenous-infusion ) 




S#ft(n*/kg) 




4(mg/kg/hr) 




(30) 


(10) | 


(3) 


(10) 


(3) 


(1) 


I-b-1 


— 


97 j 


61 


94 


71 


54 


I-b-2 


97 


66 | 


24 


93 


62 


50 


I-b-3 





77 j 


20 


90 


78 


32 


I-b-4 





88 j 


57 


95 


76 


41 


I-b-5 





67 | 


20 


90 


73 


55 


I-b-7 





64 j 


50 


72 


53 


51 


I-b-8 





78 | 


63 





69 


33 


I-b-9 




48 ! 











I-b-10 




76 ! 

i 


32 


92 


69 


52 


I-b-1 1 




93 | 


61 


94 


43 


32 


I-b-12 




99 j 


70 


89 


47 


31 


I-b-13 


91 


67 ! 

i 


32 


78 


44 




I-b-14 


81 


72 | 


37 


53 


57 


39 


mm (a) 


(200) 


(100) j 


(30) 


(100) 


, (30) 


(10) 


99 


74 ! 


28 


60 


43 


18 



5 tmm 3 t » * n a iMk^mm. 

*3swft^w«r v vmmm^M^m^ ( p h i . a > \mm u 7 w»v>im 
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(mg/kg) 




I-b-1 


300 


6/6 


I-b-2 


300 


6/6 


I-b-3 


300 


6/6 



fl4* ^?ft(2 5°C) 



# * 




o. im!j >-mmmm(pH7. a) 


tK 


I-b-1 


>1000 


>1000 (pH2.3) 


I-b-2 


>100 


5. 0 (pH2. 8) 


I-b-3 


>100 


8. 7 (pH2. 6) 


»RB(a) 


jj$20 


0. 012 (pH4. 7) 



#*W{fc^4fc0>8!#*«\ Strife, ¥»*^fc«t9S3&5^ >§S, 

1 Bi^ot, M6 Okg^fc«9^l2~-<5 0 0 Omg, #?£L< ft^l 0~2 0 O 0 
rag, #I^L<(i3 0~1 5 0 0ing-efe5 o jSf#SKtt, £nJ»-£T?t>«fcl^ 
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mtm (injection) om%mm\x *%m<K&to&m*m£m&8tfc% t^m 
i^<t«9aina-ctSo mfa&mmm*, z<D£$&im&m5Wktzz tizzy 

D/ 2 -D 3 

ROOC — A-N. X N-B— COW (II) 
D 1 

5fcK#350Hfr&W( I - a)*5J:tJ 5 (II)©Kjt^fetov^RWi-5o 
15 #&Wfc^(I-a)0>fl*3tH\ lfii07 p oy^P5«Jj:2fiOT5/ife*sjg 

-^Lfchy^^F^#:-efc5o lot, #3&0Hfc£4fc(I-a)ra\ 
tf>fcfefi^1";h/Ct>J:v\, ^^vvH&^gRfSu *©ja«^S^J:t)^fe:o 
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cs^^: 1 ] 



(IV) ROOC-A— X 3 HN^NH ("■> 



(V) ROOC-A— ^NH v3 „ 

' D X 3 — B-COOR (VI) 



IH 2 



I 



A B 
ROOC D COOR (V,,) 




V 



ii3 

(VIII) 



° 0 OH ROOC V \ 0 \N <"'> 



IS4 



HO O OH 




flfrfB© CSJSSll] KSs^T, Igllt ^flS^»(III)£(IV)fc«:Kj£$ 

■a"T-fb^»<v) £&-ri*re&5 0 ^latex h y ^Atert 
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r^id^T, ^»(VI)lH*5»tS*A'jJ?^r'>'A^aSRtt % (IV) 
tttltm-Xh^XtiZWK ^^52nW£LV\, flljittf, -^jftStert- 

•£4fc (VI I) 5 B j&S L X V > -5 <D U }\>i$* f/H^g R & IBUJt L > Wtf* 

tMM&b i^ta>) nm-e^ 5 0 w-}-*^-c^ LTtt b y 7 
/K fi^^-U'^ SKfc^/K rf7t Ko77V> h/u^^fc 
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(ir ) \z&tfz> wd5*Ks-c&5 1 # (i, #xa4 14 1 -^/l— 3 - ( 3 - 
5 K, 1,1' -tf/i^/i^ * ^V-/k N' ^ ^ 

xm« h y ^/kt ^ ^n- ^ y ^ N ^ $ t < w:n - ^ ^/u*^ 

y ^cD«t 5 ftjBHftT $ ^0#^T> fb-a^b (II' ) k^f-M n n - |s t 
SrKJfc &l ^fb&fc (VI II) &£J& $ *S r i |i J: 9 Hi6 LT t J: v \ 

S5ii*5v>rffifflsn« 0 xS5Wb^»(i-d)OTkifc£S:fiMbU fcweBf 

iWbffli: LTtea- ^^^^^^^^-^-^^(Dess-Martin)^ 

SiMk v^^vWS./W-fcdrv' KO^Tf^ttS 1 -ac^/i/- 3 - (3 
AsT%S7xi}*A')iJfriS*M% K-C 1 2 CHCOOH(a§«fdW 
If/I^n^ K<b h y^^/vr^ ^ffl^fe*|j:J:5fiWt(^I7^ : Swern^ 
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t-Bu : tert— :/^vl"li 
Bn : ^i/^/l'S 

L S I MS : afcte-tfM'^ftafMJf 

1 H-NMR : h ^^a*nj|#ft#$Jf 

APCIMS(tfdiAPCI-MS) : ^tJEfb^T *^ikWML&ffi 
I R : a**Wfcfe#*f 

Hljfl] 1 : (VII) <Pg3fi (IS 1 33 ±15 2 ) 

/ \ tBuOOC v I V ,COOtBu 

HN^JMH ► x — N. N— ^ 

T Y 

o o 

5*Vy S^O. 3 0 g*5«t^ci^-^tert-y^/H. 5 0 g 
Srg-tpaMci^ f-A'&A'AT 5KlOmlH, tK^TU ^^^tert-^h^ix K 

o.6 0gSrjn^ias-c3o^raa6#u &v^MTii$rajft#Lfc„ ats 

A/* *-A<) - 2 y ^ 5 *y y ^£ fifeft* t LT#fe, 

®t^l 0 0~1 0 2°C 

L S I MS (m/z) : 3 1 5 [(M+H) + ] 

1 H-NMR (3 0 0MHz, CDC 1 3 , 8):1.46 (18H, s), 3.54 (4H, s), 
3.89 (4H, s) 
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1*11 : fc^(V)<?)iilji 
HN NH ► HIsL .N^XOOBn 

T T 

O O 

2,4- y fc° ]} * W 1 . 0 g 3-fl<i$vVJ±T ^ K*&$? 1 0 

mllC^n-^^^^2. 5gjoJ;Uf^^y^A2. 5 g ZMx.^ ilfiCtl 

^Sr^^^-^-esfc^t, @ toil" 3 1 — ^is;v***/%;i,i$-ji,* 

=f-J\>- 2,4- y t° y ^ 1 . 4 g^MMNI £ LT^fc, 

gfejkl 92-194t 

LS IMS(m/z): 261 C(M+H) + ] 

1 H-NMR(3 0 0MHz, d 6 -DMSO, 6):4.59 (2H, s), 5.20 (2H, s), 
5.62 (1H, d), 7.37 (5H, m), 7.65 (1H, d), 11.4 (1H, s) 

HN ^N^/COOBn tBuOOC^N N^COOBn 

O O 

MTM.-Vmzik&VD 1 . 0 g fc-^MlTk:^ ^/IvVAT $ Kl Oml IH, tK 
J&T**^ b V m^6 0 %) 0 . 1 8 g tabD;tfc«, tK/^T 15^ 

fWfil#L^o &VVC% yn*fffiHert-^/UO. 9 g«:*D^ % ^T«- tifmffiW 

(2 : 1)] \z£V)^^xBttt^Z 1 -^>i?jls**l/$/]stf^/Ut?-/U-3 
— tert- :/ h 3r V;fr^Hi?=/l'7 { ^/l— 2,4- y fc° U ^ 1 . 2 g 

LSIMS(m/z): 3 7 5[(M+H) + ] 
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1 H — NMR (3 0 OMH z , CD C 1 3 , 6 ) : 1. 46 (9H, s), 4.51 (2H, s), 4.58 
(2H, s), 5.21 (2H, s), 5.81 (1H, d), 7.10 (1H, d), 7.36 (5H, m) 

e]3 : <t^mii)<omt(xm3) 



tBuOOC. /~~\ .COOtBu ^ tBuOOCL I — \ „COOH 

X ^ 

o o 



1 V&ti 1.14g©l,3-^ (tert-zf h^r isX/lstf—sU* - 
2 - y 4 K ?V V i^-S^tpo: * j -fl, £ frfr % zqHtm&Wi 2 0 ml id* 

mt* y^o.22 g fcomfc 7 o°c{-T 5 \%mmwLtz a ^ j -^msm 

•t y> LT S W t "t 5 2 - [ ( 3 - tert- Y^r^i3;Vi^=.;V * - 2 - 

tty-i-j ^r^v v-wmmo. 3 0 g $rM&i$£ t irit 

: 1 1 2 - 1 1 3°C 
LS IMS (m/z): 2 5 9 [(M+H) + ] 

1 H — NMR (30 OMH 2, CDC 1 3 , 6):1. 46 (9H, s), 3.53 (4H, s), 3.89 
(2H, s), 4.01 (2H, s), 7.11 (1H, br s) 

°r^i _^ 

tBuOOC^.N. .N^COOBn ^~ tBuOOC^N^N^/COOH 

Y T 

o o 



n 2 -C'&tc 1 -^sV/Vir* 3 - (tert-^ h 

f-As) -2,4- v 5 ^-^ yt°y^y^i.2g &'£tsS&ft=-3-A' 2 0 

2,4- SWF- V - 1 - 1° y ^ Bil0.7g 
1 H — NMR (3 0 OMH z , CDC 1 3 , 5 ) : 1. 46 (9H, s), 4.51 (2H, s), 4.59 
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(2H, s), 5.86 (1H, d), 7.17 (1H, d) 

mmm 1 tutnm&m 2 1 mm\z Lxntzfc&m mi) %nmm 3 ^nmm 
put mmmm Lx^kom 5 m^-tit^m an %mc 0 
5 i5g it&mai) 









II-4 


0 0 

t-BuOCO^ N >-< ^ COOH 


LSIMS (m/z) : 287 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
1.47 (9H, s), 3.71 (4H, br s), 
io \£n, Dr s) , 4. il yZn, br s; . 


II-5 


°^ 

t-BuOCO^N N^COOH 
^-"^ 
O 


LSIMS (m/z) : 287 ([M+H] + ) 
l H-NMR (300MHz, CDC1 3 , 8): 
1.41 (9H, s), 3.32 (1H, br s), 
4.06 (8H, m). 


II-6 


t-BuOCO^ vCOOH 


AruiMa (m/z) : zobJ ILM+HJ ) 
'H-NMR (300MHz, CDC1 S , 5): 
1.46 (9H, s), 2.90 (4H, br s), 
3.18 (2H, s), 3.32 (4H, br s), 

*1 CI //"ITT \ 

3. 51 (2H, s) . 


II-7 


t-BuOCO^ N ^.COOH 
n 
O 


LSIMS (m/z) : 273 ([M+H]*) 


II-9 


t-BuOCO^N^N^COOH 
O 


LoJiMo \ja/z) : o(JU (LM+nJ ; 
'H-NMR (300MHz, de-DMSO, 8): 
1.42 (9H, s), 2.17 (3H, s), 4.48 
(2H, s), 4.60 (2H, s), 13.28 (1H, 
br s). 


11-13 


t-BuOCO^, N^N^COOH 
O 


LSIMS (m/z) : 273 ([M+tfT) 


11-15 


O 


LSIMS (m/z) : 299 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 8): 
1.48 (9H, s), 1.96 (3H, d), 4.49 
(2H, s), 4.61 (2H, s), 6.98 (1H, 
d). 


11-16 


t-BuOCO^ N ^ N ^ COOH 
O 


LSIMS (m/z) : 285 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 +CD 3 0D, 8 ) : 
1.49 (9H, s), 4.42 (2H, s), 4.67 
(2H, s), 5.83 (1H, d), 7.31 (1H, 
d). 
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11-17 


O 


LSIMS (m/z) : 301 ([M+HD 


11-19 


M- 

t-BuOCO^N^N^COOH 
n 
O 


LSIMS (m/z) : 301 ([M+H]*) 


11-20 


t-BuOCO^^^ COOH 

o 


LSIMS (m/z) : 287 ([M+H]*) 


11-22 


t-BuOCO^N^N^COOH 


LSIMS (m/z) : 286 ([M+H] + ) 



5 




/I'T ;yi7.3g Sri&T LfCo W\ ( 3 S ) - 3 — ^>'$?A';^^;frA'jtf=iA' 
Kn^f */- 4 - p< ^/^^^-/uoi^^/v i o g «r£tf x h 7 fc 
10 KD77V15 0 ml£?&T U gi&i-T 1 2 Lfc c RJ£3£$^&S8t< 

^f-^-g^^^d : 1)] (^J;i9miS[LTg^^-t--5(l S)-3 — 
75/-1 ?/-l->f y^n tVi'- 2 - 1 Kn 

15 *i/-3-Jr*yzfvs<l/9. 2 gSrilfejft^tti: LT#fc Q 
LS I MS (m/z): 3 7 1 [(M+H) + ] 

1 H — NMR (30 OMH z , CDC 1 3 , 8 ) :0. 96 (3H, d), 1.02 (3H, d), 2.23 
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(1H, m), 3.47 (lH,brt), 4.23-4.55 (4H, m), 5.01 (2H, s), 5.19 (1H, m), 
5.59 (1H, m), 7.06-7.44 (10H, m) 

Wl1MrQ'&tz.it-&m 9 . 2 g Sr#tf 3i # J 2 0 0 ml id 2 0 v> 

$su B&jt-rza s)-i-r^y-3— <y^7$/-i-. ry^otv^ 

-2-fc Kn*t/-3-t*y^nA*y5. 9 g SrMfe»^ t LT#^ D 

frXS-e^cfb^ 5 . 9 g Sr-^tfiSYt^ fl/^200ml i'N- (^^/M- 
=3r^#/V/tf=A0 -L-A'y;U-L-^Byy9.7 g*5<fctf 1 3 - ( 3 

- ^/UT / -7* \?A,) %;Vifs*M ^ Ymm. 5 . 3 g %to*-, ffilCT 1 2 

^i^n-v h^^^'f— (M£ : ^Pn^M-^;- 0 0:1)] idj; 
9 ftfi LT S t N-^l/V/Vtti/Jj L ]} ;V- N - [ ( 1 
S ) - 3 — ' <^ i//VT ^ J - 2 - fc Kn v- 1 — f y y°cz tVW 3 y 7* 

n^]-L-^ayy75 K7. 5 g LT*#fc a 
LS IMS (m/z): 5 6 7[(M+H) + ] 

1 H— NMR (3 0 OMH z , CD C 1 3 , 5 ) :0. 79-1. 06(12H, m), 1.77-2.35 (5H, 
m), 3.56 (1H, m), 3.73 (1H, m), 4.23-4.45 (4H, m), 5.06(1H, d), 5.11 (1H, 
d), 5.48 (1H, br t), 7. 17-7. 42 (1 OH, m) 
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( 4 ) (viii) om&(r s ; ®m&<»wm 




>f y^n 2-t Kn=3r^-3-^y7°nt 0 /P)-L-7°n U y7 5 K5. 

9 g *m&mVt®k ItHfc, *p°ofi*tMi-5 r i < Hffift l o (D^Mt LX 

N — <^i?As&*ci/1}A'i$—fl'— , L—'<))>2 5. 1 g (0. ImoDtf) h/l^V 
^^C5 0 Onili^7*^Ar;l^t K4. 0 g^it^p - • 
lyjcfitffcl. 0 gSrAl*.* 3 O^MjlELfCo ^<7>PfiJ, Dean-StarkWC7k&!& 

lt x (4 s)-4->(yyo^-5-t^y-i, 3 y ^-3- 

^/I^V^^^/Iol^tvI^ 5. O g (IR^9 5%)*^tc 0 
1^54-55^ 
20 [a] D "+9 8.2°(c = 1.0^PO*M) 

I R (KB r)cm _1 : 1 7 8 6, 1 6 9 1 
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J H NMR(3 0 0MHz, CDC 1 ,) : 8 7.32-7.41 (5H, m), 5.15-5.60 (4H, 
m), 4.23 (1H, brs), 2.35 (1H, nj), 1.08 (3H, d, J=6.78Hz), 1.01 (3H, d, 
J=6. 78 Hz) 

A P C I -MS : 2 6 4 (MH + ) 

( 2 ) 5 - h V 7A»*-n * =f-;vir*^f U ^ynm&<Dmfe(o f n -fH 




BlPS-C#fc(4 S)-4 — fy^o -^y_ lf 

-3 -^7^>^Vv ? /P3i^^7^5g(o. 0 1 Smol)^ t Ko77i/l 
5nlfc:Jg#U 7Wk"fe'>!>A0.5 8g(0.0 0 3 8iiol)SriDA.^ MJ ^ 
/Why ^/^n^^/U)^7>-3. 5ml(0. 0 2 4mol)£t$>o< 9AD^.^{^T 
3 0#S#L*: o 

-gtEfe^Mi 5 : O : DT^ffi.ilLfcl, $V y^n KViol-^ 

^ s bSISiLT(4 S, 5 S)-5-fc Kn 3ri/- 4 y^°n fcVl'- 5 - hU 
^/V- 1 , 3 -tt-py V i?>-- 3 -%Art>&<lsi?/U=.xTA' 5 . 
8 3 g OCT 9 2%)£#fc 0 
MM. 73~74t 0 

[o] D 2 H48.2(c = 1.0, ^Bn^A), 

*H NMR(3 0 0MHz,CDC 1 ,) : 6 7.34-7.40 (5H, m), 5.42 (1H, 
brs), 5.20 (1H, d, J=12.3Hz), 5.15 (1H, d, J=12.3Hz), 4.84 (1H, d, 
4.92 Hz), 4.22 (1H, brs), 3.63 (1H, brs), 2.17 -2.26 (1H, m), 1.05 (3H, 
d, J=5.67 Hz), 1.00 (3H, d, J=6. 75 Hz) 0 
APC I —MS : 3 3 4 (MH + ) 0 

( 3 ) 5 - h u 7^to * ^mm(^(pmm(m^ ) 
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ffi^"e#fc^;*7VV'5. 0g(0. 0 1 5mol)^ t —y^-/u^^-/u^^/^i^2 
0mlSrittfbIE»2. 0g(0. 0 1 5wDl)*5£Tffr$S{kti$8ti- hV$J*l. lg(0. 
0 2 9mol)Sr^tf t -■ftf-jVt^jVzL— TAsffi&8 OmlW&TU Mt2T 1 5 

-e^Lfeo jgfttSrj#Eg*flK — ^*5j;V^c©#2 5 ml £i» 

3. lgSran^ lB#fH»#Lfco 5a£^*:«EE©:fcLfc^ 7K5 0mlSr^, 
gt-^n^ 5 0 mlT' 3 Htfftffi Lfc 0 JftWJKSria^lAttDJc^T*^, 

t^lut^LN- [(1 S, 2S)-3, 3,3- MJ7/^P-2-t Kn=^> 
tVV) tVP] * I'gfr"* J^/Kn^fvU 3 . 0 g(ifc#5 8 

7 %) £#fc 0 
St^. 10 3~10 4t o 
[a] D 24 -2 2.3 (c = 1.0, ^nn*M) c 

X H NMR (CD C 1 ,) : 6 7.26-7.45 (5H, m), 5.14 (1H, d, J=12. 1 Hz), 
5.10 (1H, d, J=12.1 Hz), 4.84 (1H, d, J=9. 0 Hz), 3.99 - 4.15 (1H, m), 
3.81 (2H, m), 1.90 - 2.07 (1H, m), 1.01 (3H, d, J=6.6Hz), 0.96 (3H, 
J=6. 6 Hz) c 

APC I -MS : 3 0 6 (MH + ) 0 

( 4 ) wmo H&cpmm (t $ j ®m&o>vtms 




mmtmmiz.LxntiN- cas, 2s)-3,3,3-m; y/uj-u- 2-t 

g ( 2 . 4 2 mol) SrftBfe^^Vl' 1 5 0 0 ml izfeffi U 2 0 %7K@ftt^ ^!>A3 0 
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LT(2S,3S)-3-7^-l, 1, 1- ^7^0-4-^^-2- 

>*;-;V4 2 0 g (Ifesp : m&m&mWbk LTffc, 

l H NMR (CDC 1 3 ) : 6 3.95-4.02 (1H, m), 2.56-2.63 (1H, m), 1.77- 

1.92 (1H, m), 1.01 (3H, d, J=6. 6 Hz), 0.99 (3H, d, J=6. 6 Hz) 

APC I -MS : 1 7 2 (MH + ) 




H 2 N Y • ^ H 2 N X \ A^CFa 

OH 0 rT N * 

UM 0 H OH 

nHmvmc(2S, 3S)-3-T^y-l, l, l-MJ7/Vto-4-^^ 
- 2 — 7 — /U£ N— {'<l'*J;V>tti/%;\,iS-;V) - L JJ L -7"P 

y>-t^«j6(3)i^(c:LTK^$^, *LT, £/&^£:3ii£0ij6 (4) £ 
f5L-/^/>-N- C(l S, 2S)-3, 3, 3-hy7/l/to-l-^y7°D 
HJ&frJ 8 : I - d - 1 ) (Pm&CXM. 4 ) 



tBuOOC^ / V x COOH 

"V" 



o T H o o OH 

3 T#fc 2 - [ ( 3 - tert— zf h *c */3j/1s7$=./]s* 2 -Jr* V - 

l-jzy-sy v-M) it3 3 g&xxmmm 7 - ( 5 ) « l y /u~ n 

- C(lS,2S)-(3,3,3 - M)7/UtD-l->fy7 , PtVV-2-t Kn 
* tVk) ] — L — 7°n yy^ Kjftm 4 6 . 4 g Srg-tjs&fcy fi/yioo 
0 ml £ 1 -m^/i— 3 - ( 3 - i?* f>V7 ^ / 7°n fc°/V) ^ K&&£4 

1. 4 g*5J;U^y^/P:r^3 8. 5 gSrAnxL, ifilctl anSIBJgtttLfc© 
*>M^T«EE«liLfeo %Zmz.ffiM^/U%J]Q?L y lmol/y s^Hfilfe, 7k, 
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•74- iWSk\ ^p*m-^;-/Ki 0 0:3)] K:,fcB«ffi!lLTBW£ 
-r5 2-(3-tert-^hdri/^7/W^/1^^^7l^-2-^y-l — f 5*V!J 
v?^/V)T-fe^-/V-L-^y^-N- [(1 S, 2 S)-(3, 3, 3-hV 7 Vl^n 
-1 — fV^n Kodpv^n fcVU)] -L-y°ny^T^ K7 9. 5 

APC IMS (m/z) : 6 0 8 [(M+H) + ] 
Htt«9 :fb^(I-d-2)Olit3&(xa4) 



l y /v- n- [ ( i s ) - 2 - ( 2 -^^^-^y y /p) — 1 -- r y t° 

2 - 1 Kd dev'^/V] - L -T'n y 1/7 5: K 1 . 0 g Sr^tftT y ^ 2 0 ml 
\Z.%Wfr\ 4 T^#fd 2 - ( 3 -tert-7' f^ftf/M?-/^ 2,4- V 

— i -t°y ^ it—Adti&ko. 7 gtezxp i-^/v-3- } J^^-jvr^/y°n 

K'WXfr^M * KfiitO. 6g^M, M^Tl 5^if#Lfe 0 SftflR 

A*— 2, 4 —^y- 1 - t°y ^ ^/^Tir^-L-^yyp-N-Ed 

S ) - 2 - ( 2 -^<V^^-^y* y - 1 — r y tVl^- 2 - fc Kn de>oc?- 
/H-L-^nUyT^ Kl. 5g^fetLT#fc 0 
LSIMS(m/z): 6 8 3 [ (M+ H) + ] 

mmm 6 & l < n 7 -c-i^ Ltzit^ (vim 8 & l < « 9 1 ipk££& 

ilt^i 6 mzTjrfik&m ( I - d ) £#?c 0 



tBuOOC^N^N^/COOH tBuOOC^N^N^A N 
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m6m it&mi-d 



ROOC-A-D-B 






R00C-A-D-B- 


R 5 




Id3 


t-BuOCO vN N ^ 
if 
O 


o 


LSIMS (m/z) : 699 ([M+H] + ) 


Id4 


o o 
r— K 

t-BuOCO^N N^x 


-co 


LSIMS (m/z) : 685 <[M+H] + ) 


Id5 


t-BuOCO^N 

o 


-SO 


LSIMS (m/z) : 685 ([M+HD 


Id6 


t-BuOCO^N N ' 


-to 


APCIMS (m/z) : 657 ([M+H]*) 


Id7 


O 

r\ 

t-BuOCO^ N^N^ 
n 
O 




APCIMS (m/z) : 622 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 6): 
0.92-1.00 (12H, m), 1.47 (9H, 
s), 1.97-2.24 (5H, m), 3.62- 
3.85 (3H, m), 4.06-4.10 (3H, 
m), 4.20-4.38 (2H, m), 4.47- 
4.53 (1H, m), 4.60-4.67 (1H, 
m), 4.86 and 5.02 (1H, each 
d), 6.91 and 7. 15 (1H, each 
d), 7.34 (1H, d). 


Id9 


t-BuOCO^N^fsl^ 
O 


"tO 


APCIMS (m/z) : 698 ([M+H]*) 
'H-NMR (300MHz, CDC1„ 5): 
0.82-1.08 (12H, m), 1.47 (9H, 
s), 1.74-2.52 (8H, m), 3.48- 
3.73 (2H, m), 3.95-4.78 (7H, 
m), 5.01-5.33 (1H, m), 6.96- 
7.89 (6H, m). 


Idll 


t-BuOCO^N 

n 
0 


-COOCH3 


LSIMS (m/z) : 624 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.86-1.04 (12H, m), 1.45 (9H, 
s), 1.87-2.06 (5H, m), 3.61- 
3.76 (2H, m), 3.79 (3H, s), 
4.08-4.69 (8H, m), 5.82 (1H, 
d), 7.03-7.18 (2H, m), 7.21 
UH, d). 
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Idl2 



Idl3 



t-BuOCO^N N. 



LSIMS (m/z) : 701 ([M+H?) 



t-BuOCO. N ^N.,N > 
n 
O 



N 




APCIMS (m/z) : 671 <[M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 8): 
0.82-1.01 (12H, m), 1.45 (9H, 
s), 1.58-2.05 (8H, m), 3.51- 
4.34 (9H, m), 4.54-4.67 (2H, 
m), 5.00-5.33 (1H, m), 7.15- 
7.84 (7H, m). 



Idl4 



t-BuOCO^N_N, 

n 

O 



-CO 



APCIMS (m/z) : 671 ([M+H]*) 



Idl5 



t-BuOCO^ N N% 

o 



LSIMS (m/z) : 697 ([M+tfT) 



Idl6 



t-BuOCO^^ 

o 



-co 



LSIMS (m/z) : 683 (Df+H] + ) 



Idl7 



t-BuOCO^N^N. 

n 
O 



~tO 



APCIMS (m/z) : 699 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.84-0.99 (12H, m), 1.42 (6H, 
s), 1.46 (9H, s), 1.58-2.20 
(6H, m), 3.65-3.80 (2H, m), 
3.91 (2H, s), 4.17-4.82 (6H, 
m), 5.08-5.32 (1H, m), 7.28- 
7.74 (6H, m). 



Idl8 



t-BuOCO^N Y N, 
O 



-DO 



LSIMS (m/z) : 657 ([M+H] + ) 



Idl9 



t-BuOCO^N^N. 

O 



-to 



I LSIMS (m/z) : 699 ([M+H]*) 
^-NMR (300MHz, CDC1 3 , 8): 

[0.81-1.03 (12H, m), 1.44 (15H, 
s), 1.66-2.53 (6H, m), 3.40- 
3.70 (4H, m), 4.04-4.22 (4H, 

|m), 4.50-4.60 (2H, m), 5.13- 
5.28 (2H, m), 7.29-7.66 (6H, 

|m). 



Id20 



t-BuOCO^N Y N. 



-co 



APCIMS (m/z) : 685 ([M+H] + ) 
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Id21 


O o 


COOCHj 


LSIMS (m/z) : 626 ([M+H] + ) 


Id22 


t-BuOCOv^ N Y N ^ 

o 


-CO 


LSIMS (m/z) : 684 ([M+HD 


Id23 


o 


CF 3 


APCIMS (m/z) : 634 ([M+H]*) 


Id24 


t-BuOCO^T)^ 


CF, 

3 


LSIMS (m/z) : 636 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 8): 
0.92-1.03 (12H, m), 1.45 (9H, s), 
2.00-2.23 (6H, m), 3.62-3.84 (2H, 
m), 4.04-4.87 (7H, m), 
5.82 (1H, d), 7.24 (1H, d), 7.49- 
7.52 (1H, m). 


Id25 


t-BuOCQ^ N ^ N ^ 


O 


LSIMS (m/z) : 673 ([M+H] + ) 



mmm 1 1 : \t&m( i - b - D^dt 5 ) 

Ii5-1 : >r b VflaPiKSfflMfc) 




O 



nifoM 8 Vftlt 2 - ( 3 -tert-7 h ^ v-#/Wlwl^ ^A— 2 -Or* V - 1 

->r ^^yy ^^/HT-ir^-L-^y/i^-N-td s, 2 s)-3, 3, 3- h 

y y/U^-u - l — f y7°n 2 - fc Kn ^S^n fc°/l/| - L ]) ^ 

K7 9. 5 gfrStd&ikt&l'l' lOOOmlll 9** — ^^(Dess-Martin ) 
1*311 1 2. Sg^MtfiCTllfrWU^ «E»fSLfc. Bt&KlSEtt 
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J*-*?; -Ml 00 : 3)) IZXyffiMLXnMk'f 5 2-(3-tert-y>* 

2 y - 1 ->f 5; ^y* y T-tr^/v- l y 
[(1 S)-(3, 3, 3 - h V 7JV*T2- 1 ->f yy°u tvv-2-^y 
tVV)3 - L -y 0 * y =• K 6 7 . 2 g fcfl&fejfcjfllft t LT#fc 0 
APC IMS(m/z):6 0 6[(M+H) + ] 

'H-NMR(3 0 0MHz, CDC 1 3 , 8) -.0.83-1.02 (12H, m), 1.47 (9H, 
s), 1.89-2.32 (6H, m), 3.48-4.06 (10H, m), 4.58 (1H, dd), 4.64 (1H, dd), 
4.84 (1H, dd), 7.35 (1H, d), 7.72 (1H, d) 

1^5-2: o&m ( i - b ) (omm (^^^^umm<pmm 




o 



MTM(5- l)T#f::=^7vWfc3 4. 9 g£r£trtftffc*^l'i'2 0 Om 1 fc, 
SfflfcT h V -7A'*vffltL2 OOml Srflq*., ^}&{CT 1 R*IWflt#L;fc& % &EE 

6tJi-r5 2 - (3 -#/Wl?3ri/p< ^/U- 2 -**y- 1 — f ^ WW-MT-t 

^-L-^y/i'-N-Cd s) — 3, 3, 3- h y y/^n- 1 ->f yyntvw 
- 2 y y°n tvv] -L-^B!)v7$Ki7.3g &m&M&k LT#fc 0 

WJtttflS^ P?^77^ — I- ±jfrtf#i&<Z>*to£»± 9 8.71 0 v o . 

7 8 %©JH4fti&SiB?5ELTV^5 £ fcjftS^ofco 
Hb&l 7 7-1 7 8°C 

[a] D 20 -63. 0°(c = 1.0, ^no*;^) 
APCIMSWz) :5 50[(M+H) + ] 

'H-NMR(3 0 OMH z , CDC 1 3 , 6) -.0.85-1.02 (12H, m), 1.90-2.31 
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(6H, m), 3.51 (4H, m), 3.68 (1H, m), 3.81-4.13 (5H, m), 4.58 (2H, m), 

4.92 (1H, dd), 7.45 (2H, m) 

HtSMl 2 : fc&Vo( I - b - 2)<DM&(T.m 5) 



MM&l 9 2-(3-tert-^h^>>^7 - , v ^ 2,4- i/Or* V 

- 1 5: it-MT-t^/ls-L-^ysls-N-Ml S)-2-(2-^<lyy^ 

—J \?A>- 2 - 1 Kn -l-^p^T'K 

1. 5 g^tf^b^^l^^S OmU£t-zf?-/lsTsU=— ;VO. 1 6 g*5j;tJ^**- 
•^-^^(Dess-Martin)Wai 1 . 9 g Srj&n*., £fifcT 1 BfPfiMf # Ltc Q SlSSKSr 

(3 — h^i/^/W^/l^^/l'— 2, 4 -^^V- 1 -t°y ^ S^/U) 

7t^-L-/<y^-N-[(i s)-2-(2-^<^y^-^-tyvM- 1 — r 

y7 B ntVi^-2-^y^/v]-L-7 e n y yr^ Kl. 2g «r|&*^i:LT# 
L S I MS (m/z) : 6 8 1 [(M+H) + ] 

'H-NMR(3 0 0 MH z , C D C 1 3 , 6 ) :0. 90-1. 09 (12H, m), 1.44 (9H, s), 
1.90-2.30 (5H, m), 2.50 (1H, m), 3.67 (1H, m), 3.78 (1H, m), 4.26 (1H, 
d), 4.54-4.75 (5H, m), 5.69 (1H, dd), 5.83 (1H, d), 7.42-7.57 (4H, m), 
7.66 (1H, d), 7.91 (1H, d) 



tBuOOC^N^N^ 

O 1 
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tBuOOC^N^N^, 

o u 




HOOC^N Y N^ N 
O u 




m V ^ffifegm V > @ &) t -T 5 2 - ( 3 - 13 7V tf> 2,4- V - 1 

-try v^)7tf/V-L-^!J;l'-N-[(l S)-2-(2-^<^^^-=3r1h 

y y - 1 ->r y y » tvi^- 2 y^/Ki - l -yn y ^7 5 k 1 . 2 g 

2 %-C*> 9 , 7.1 %<D#H4ffc&Sil£= LTV ^ 5 i £ 3*#a>o fc 0 

|!^1 3 5-1 4 0t 

L S I MS (m/z) : 6 2 5 [(M+H) + ] 

1 H — NMR (3 0 OMH z , d 6 — DMS O, 6 ) :0. 85-1. 05 (12H, m), 1.70- 
2.05 (5H, ra), 2.38 (1H, m), 3.55 (1H, m), 3.64 (1H, m), 4.32 (1H, dd), 
4.40-4.55 (5H, ra), 5.28 (1H, dd), 5.75 (1H, d), 7.55 (1H, dd), 7.64 (2H, 
m), 7.90 (1H, d), 8.01 (1H, d), 8.45 (2H, m), 12.9 (1H, s) 
^»J13 :te£ft(I-b)<PjKfe(:DB5) 

nmm nt>t<iii2t mmz-Lx^m 7m^-tit-km ( i - b ) £#fc 0 
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m7m ik&ym-b 



ROOC-A-D-B 






ROOC-A-D-B- 




4^7 W- 








LSIMS (m/z) : 641 ([M+H]*) 








'H-NMR (300MHz, CDC1 3 , 5): 


Ib3 


0 


o 


0.75-1.06 (12H, m), 1.88- 
2.50 (6H, m), 3.65 (1H, m), 
3.78 (1H, m), 4.35-4.69 (7H, 
m), 4.94 (1H, d), 5.82 (1H, 
d), 7. 15 (1H, d), 7. 18-7.40 
(5H, m). 








LSIMS (m/z) : 697 ([M+H]*) 








'H-NMR (300MHz, CDC1 3 , 5): 








0.83 (3H, d), 0.88-1.07 (9H, 


Ib3' 


t — B uX^fA' 




m), 1.45 (9H, s), 1.86-2.28 
(5H, m), 2.38 (1H, m), 3.65 




(1H, m), 3.76 (1H, m), 4.22 
(lH,d), 4.47 (2H, d), 4.54- 
4.72 (5H, m), 5.29 (1H, dd), 
5.81 (1H, d), 7.18-7.41 (8H, 
m), 7.47 (1H, d). 








LSIMS (m/z) : 627 ([M+tfT) 








J H-NMR (300MHz, CDC1 3 , 5): 








0.82-1.13 (12H, m), 1.90- 






-vO 


2.73 (6H, m), 3.56-3.90 (6H, 


Ib4 


VP 

HOOC^N 

\ / 


m), 4.13-4.36 (4H, m), 4.54- 
4.69 (2H, m), 5.64 (1H, dd), 
7.39 (1H, br d), 7.47 (1H, 
t), 7.55 (1H, t), 7.66 (1H, 
d), 7.74 (1H, br d), 7.91 
(1H, d). 


Ib4' 


t -BuX7f^ 




LSIMS (m/z) : 683 ([M+H]*) 
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LSIMS (m/z) : 627 <[M+H] + ) 








l H-NMR (300MHz, CDC1 3 , 5): 




Q. 




r\ OC 111 /l OU 1 Ol o oc 






ton, mj, z. ol Uri, m), o. iy 


lbo 






/in l_ „\ O en /III ~.\ o oo 

UH, br s;, o. by UH, m), 0.06 




o 




UH, m), 4. UU-4. ol VoH, ny, 








A CC /I Cfl /OTJ ««\ C /in 

4, 55-4* by vzH, my , 5. b5 UH, 
dd) , 7. 36-7. 59 (3n, m) , 7. 66 
(2H, d), 7.91 (1H, d). 








LSIMS (m/z) : 683 ([M+H] + ) 








'H-NMR (300MHz, CDC1 3> 6): 








0.82-1.16 (12H, m), 1.48 (9H, 








s), 1.90-2.29 (5H, m), 2.50 


Ib5' 






/in _,\ q C*7 /it] _\ O «70 

Vln, m;, 0.0/ vln, m;, 0. fo 




/1U ~A O D7 A AO /DU ««\ 

A CC /til L« A *70 /III U^. 

4. bo (in, br t; t 4. 7o UH, br 
tj, 5. by UH, dd;, 7.48 UH, br 
t), 7.54 (1H, br t), 7.66 (1H, 
br d), 7.91 (1H, d). 








LSIMS (m/z) : 599 ([M+H] + ) 








^-NMR (300MHz, cVDMSO, 5): 








0. 84-1. 00 (12H, m) , 1. 71-2. 06 




/ — \ 




/cti \ 0 or* /-1 ti \ 0 or* 

(5H, m), 2.39 (In, m), 3.29- 


Ib6 


HOOC^ ^N^/ 


A r\0 /l AIT _\ yl 0*7 / 1 TJ Jj\ 

4.03 (14H, m), 4.37 UH, dd), 

a c* /ITT \ C OO / 1 T T Jj\ 

4.51 (1H, m), 5.28 UH, dd), 

rj r<? /i TF J J\ *T CC /til J J\ 

7. 56 (1H, dd) , 7. 66 UH, dd) , 
7.91 (1H, d), 8.02 (1H, d), 
8.47 (1H, m), 8.69 (1H, m). 








APCIMS (m/z) : 655 ([M+H] + ) 








n-INMK \oWwiZ, LlAyl 3 , oj . 








0.92-1.14 (12H, m), 1.47 (9H, 


Ib6' 


|rI±© 




s), 1.60-2.73 (14H, m), 3.00- 






3.15 (4H, m), 3.68 (1H, m), 
3.83 (1H, m), 4.57-4.76 (2H, 
m), 5.58 (1H, m), 7.21-7.93 
(6H, in). 



•&2HC 1J& 
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Ib7 


O 

r-X 

HOOC^N^N^/ 
n 
O 


CF, 


APCIMS (m/z) : 564 ([M+HJO 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.77-0.94 (12H, m), 1.69-2.23 
(6H, m), 3.53-3.72 (2H, m), 
4.04-4.12 (6H, m), 4.30-4.63 
(4H, m), 8.40 (1H, d), 8.61 
(1H, d), 13.02 (1H, br s). 


Ib7' 


m±<o 

t— B u ^.7*7' A> 




APCIMS (m/z) : 620 ([M+H] 4 ) 
»H-NMR (300MHz, CDC1 3 , 8): 
0.86-1.08 (12H, m), 1.48 (9H, 
s), 1.70-2.46 (6H, m), 3.60- 

3.80 (2H, m), 4.07 (2H, s), 
4.10 (2H, s), 4.19-4.34 (2H, 
m) f 4.62-4.70 (2H, m), 4.86 and 
4.93 (1H, each dd), 6.89 and 

7. 04 (1H, each d), 7.58 and 

7.81 (1H, each d). 


1DO 


hooc^t n - n ^ 

O ° 




LSIMS (m/z) : 655 ([M+H] + ) 
"H-NMR (300MHz, d 6 -DMS0, 5): 
0.83-1.00 (12H, m), 1.71-2.09 
(5H, m), 2.39 (1H, m), 3.34- 
3.56 (14H, m), 3.69 (1H, m), 
4.33 (1H, dd), 4.50 (1H, m), 
5.29 (1H, m), 7.55 (1H, dd), 
7.65 (1H, dd), 7.90 (1H, d), 
8.02 (1H, d), 8.26 (1H, m), 
8.43 (1H, m). 


Ib8' 


m±<o 

t — B ua^TVU 




LSIMS (m/z) : 711 ([M+H] + ) 
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Ib9 


HOOC^NyN^- 
O 




APCIMS (m/z) : 640 ([M+H] + ) 
'H-NMR (300MHz, d 6 -DMS0, 8): 
0.85-1.01 (12H, m), 1.71-2.06 
(5H, m), 2.15 (3H, s), 2.36- 
2.42 (1H, m), 3.48-3.66 (2H, 
m), 4.31 (1H, dd), 4.47 (2H, 
s), 4.52 (1H, dd), 4.60 (2H, 
s), 5.28 (1H, dd), 7.53-7.68 
(2H, m), 7.96 (2H, dd), 8.46 
(2H, m). 


Ib9' 


t — B xx^^^tjV 




APCIMS (m/z) : 696 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.92-1.14 (12H, m), 1.48 (9H, 
s), 1.98-2.23 (5H, m), 2. 26 
(3H, s), 2.44-2.55 (1H, m), 
3.64-3.79 (2H, m), 4.51-4.77 
(6H, m), 5.66 (1H, dd), 6.90 
(1H, d), 7.43-7.67 (4H, m), 
7.91 (1H, d). 


IblO 


HOOC^,N 

o 


-co 


LSIMS (m/z) : 641 ([M+H] + ) 
'H-NMR (300MHz, d,.-DMS0, 5): 
0.85-1.00 (12H, m), 1.71-2.06 
(5H, m), 2.39 (1H, m), 3.33- 
4.16 (12H, m), 4.32 (1H, m), 
4.50 (1H, m), 5.31 (1H, m), 
7.55 (1H, dd), 7.65 (1H, dd), 
7.90 (1H, d), 8.02 (1H, d), 
8.29 (1H, m), 8.43 (1H, d). 


IblO' 


m±<o 




LSIMS (m/z) : 697 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 6): 
0.92-1.13 (12H, m), 1.47 (9H, 
s), 1.85-2.55 (6H, m), 3.38- 
4.31 (12H, m), 4.55-4.79 (2H, 
m), 5.59 (1H, m), 7.43-7.92 
(6H, m). 
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Ibll 


HOOC^NyN,/ 
0 


COOCH3 


APCIMS (m/z) : 566 ([M+H] + ) 
•H-NMR (300MHz, d 6 -DMS0, 
6) :0. 81-0. 92 (12H, m), 1.69- 
2.27 (7H, m), 3.77 (3H, s), 
4.31-4.61 <7H, m), 5.74 
(1H, d), 7.66 (1H, d), 8.38- 
8.48 (2H, m). 


Ibll' 


t— B uixf;v 


m± 


APCIMS (m/z) : 622 ([M+H] + ) 
•H-NMR (300MHz, CDC1 3 , 5): 
0.79-1.06 (12H, m), 1.46 
(9H, s), 1.93-2.32 (5H, m), 
3.59-3.75 (2H, m), 3.89 (3H, 
s), 4.24-4.56 (2H, m), 4.58 
(4H, s), 5.08 (la dd), 5.82 
(1H, d), 6.72 (1H, d), 7.20 
(1H, d). 


Ibl2 


o v p 


O 


LSIMS (m/z) ■ 643 (TM+Hl*) 
'H-NMR (300MHz, d 6 -DMS0, 6): 
0.73-1.00 (12H, m), 1.67- 
2.30 (6H, m), 4.00-4.20 (5H, 
m), 4.23-4.42 (4H, m), 4.49 
(1H, m), 4.95 and 5.01 (1H, 
each dd), 8. 16 (1H, d), 8. 32 
(1H, d), 9.24 (1H, t). 


Ibl2' 


ffl±<D 
t— B ux^f^ 




LSIMS (m/z) : 699 ([M+H]*) 


Ibl3 


O 




APCIMS (m/z) : 613 ([M+H] + ) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0 83-1 01 (12H. m). 1.72- 
2.09 (5H, m), 2.36-2.42 (1H, 
m), 3.51-3.74 (2H, m), 4.05- 
4.14 (6H, m), 4.34 (1H, t), 
4.52 (1H, dd), 5.29 (1H, 
dd), 7.53-7.69 (2H, m), 7.96 
(2H, dd), 8.37 (1H, d), 8.44 
(1H, d). 


Ibl3' 


t-Buxxf;l/ 




APCIMS (m/z) : 669 ([M+H?) 
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Ibl4 


O 

r~% 

HOOC^N^N^- 
n 
0 


-so 


APCIMS (ni/z) : 613 ([M+HJO 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.84-1.01 (12H, m), 1.72-2.04 
(5H, m) , 2. 35-2. 40 (1H, m) , 
3.49-3.69 (2H, m), 4.04-4.12 
(6H, m), 4.31 (1H, t), 4.52 
(1H, dd), 5.26-5.30 (1H, m), 
7.53-7.68 (2H, m), 7.96 (2H, 
dd), 8.41 (1H, d), 8.43 (1H, 
d), 13.03UH, br s). 


Ibl4' 


m±.v> 

t— B u^-^tvU 




APCIMS (m/z) : 669 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 8): 0.91- 
1. 14 (12H, m), 1.48 (9H, s), 
1.98-2.26 (6H, m), 2.46-2.52 
(1H, m), 3.65-3.78 (2H, m), 
4.07 (2H, s), 4.10 (2H, s), 
4.21-4.35 (2H, m), 4.42-4.64 
(2H, m), 5.58-5.69 (1H, m), 
6.94 (1H, d), 7.43-7.67 (4H, 
m), 7.91 (1H, d). 


Ibl5 


HOOC v n v N v / 

n 
O 


-so 


LSIMS (m/z) : 639 ([M+H] + ) 
'H-NMR (300MHz, d 6 -DMS0, 8): 
0.86-1.01 (12H, m), 1.68-2.04 
(5H, m), 1.81 (3H, s), 2.38 
(1H, m), 3.36-3.68 (6H, m), 
4.31 (1H, dd), 4.50 (1H, dd), 
5.28 (1H, dd), 7.53-7.68 (3H, 
m), 7.90 (1H, d), 8.02 (1H, d), 
8.45 (2H, m). 


Ibl5' 


t — B u^^ir/l' 




APCIMS (m/z) : 695 ([M+H?) 
l H-NMR (300MHz, CDC1 3 , 5): 0.84- 

\i£n, m), 1. 4b ^yn, s;, 
1.96 (3H, s), 1.94-2.26 (5H,m), 
2.51 (1H, m), 3.67 (1H, m), 
3.79 (1H, m), 4.22 (1H, d), 
4.56-4.72 (5H, m), 5.68 (1H, 
m), 7. 11 (1H, s), 7.44-7.68 
(5H, m), 7.91 (1H, d). 
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Ibl6 


0 


-to 


LSIMS (m/z) : 625 ([M+HD 
'H-NMR (300MHz, dg-DMSO, 5): 
0.82-1.01 (12H, m), 1.71-2.05 
(5H, m), 2.38 (1H, m), 3.53 
(1H, m), 3.62 (1H, m), 4.29 
(1H, dd), 4.41-4.52 (5H, m), 
5.27 (1H, dd), 5.75 (1H, d), 
7.55 (1H, ddd), 7.65 (1H, 
ddd), 7.72 <1H, d), 7.90 (1H, 
d), 8.02 (1H, d), 8.35 (1H, 
d), 8.47 (1H, d). 


Ibl6' 


t- B u^^-r^ 




LSIMS (m/z) : 681 ([M+H?) 
•H-NMR (300MHz, CDC1 3 , 6): 
0.92-1.13 (12H, m), 1.48 (9H, 
s), 1.87-2.32 (5H, m), 2.48 
(lH,m). 3.62 (1H, m), 3.76 
(1H, m), 4.38 (2H, s), 4.60- 
4.77 (4H, m), 5.63 (1H, dd), 
5.83 (1H, d), 6.78 (1H, d), 
7.11 (1H, d), 7.43-7.67 (4H, 
m), 7.91 (1H, d). 


Ibl7 


^o^r >v>^ 

0 




LSIMS (m/z) : 641 ([M+HD 
'H-NMR (300MHz, d 6 -DMS0, 6): 
0.84-1.01 (12H, m), 1.31 (6H, 
s), 1.71-2.07 (5H, m), 2.34- 
2.42 (1H, m), 3.49-3.65 (2H, 
m), 4.04-4.06 (4H, m), 4.35 
(1H, dd), 4.52 (1H, dd), 5.28 
(1H, dd), 7.53-7.68 (2H, m), 
7.96 (2H, dd), 8.36 (1H, d), 
8.45 (1H, d), 12.83 (1H, br 
d). 


Ibl7' 






LSIMS (m/z) : 697 ([M+tfT) 
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Ibl8 


^ Y 
O 




LSIMS (m/z) : 599 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 0.82- 
1. 13 (12H, m), 1.88-2.28 (5H, 
m) , 2. 50 (1H, m) , 3. 25-3. 74 (5H, 
m), 3.82-4.12 (5H, m), 4.54-4.71 
(2H, m), 5.65 (1H, m), 7.35-7.59 
(4H, m), 7.66 (1H, d), 7.91 (1H, 
d) 


Ibl8' 


t — B uccjx-tvU 




LSIMS (m/z) : 655 ([M+H] + ) 


Ibl9 


o 1 
HOOC^N 

n 
O 


-CO 


APCIMS (m/z) : 641 ([M+H]*) 
•H-NMR (300MHz, d 6 -DMS0, 5): 
0.83-1.01 (12H, .m), 1.29 (6H, 
s), 1.72-2.02 (4H, m), 2.33-2.44 
(1H, m), 3.50-3.72 (2H, m), 
3.99 (2H, s), 4.09 (2H, s), 4.35 
(1H, dd), 4.50 (1H, dd), 5.27 
(1H, dd), 7.53-7.68 (2H, m), 
7.96 (2H, dd), 8.22 (1H, d), 
8.43 (1H, d), 13.12 (1H, br s). 


Ibl9' 


t— B ux^fyP 




APCIMS (m/z) : 697 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 6): 0.92- 
i. uo UZn, m) , l. 4b UoH, s) , 
1.90-2.18 (4H, m), 2.28-2.34 
(1H, m), 2.44-2.50 (1H, m), 
3.59-3.78 (2H, m), 3.98 (2H, s), 
4.19 (2H, s), 4.46-4.58 (2H, m), 
5.57 (1H, dd), 6.82 (1H, d), 
7.43-7.67 (4H, m), 7.91 (1H, d). 
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Ib20 



hooc^iIj id 
o 



-CO 



LSIMS (m/z) : 627 ([M+H] + ) 
'H-NMR (300MHz, ds-DMSO, 5) : 
0.82-1.00 (12H, m), 1.70-2.04 
(5H, m), 2.38 (1H, m), 2.70 (2H, 
t), 3.46 (2H, t), 3.50 (1H, m), 
3.63 (1H, m), 4.07 (2H, s), 4.25 
(2H, s), 4.29 (1H, m), 4.51 (1H, 
dd), 5.27 (1H, dd), 7.55 (1H, 
dd), 7.65 (1H, dd), 7.90 (1H, d), 
8.02 (1H, d), 8.19 (1H, d), 8.44 
(1H, d). 



Ib20' 



W\±<D 

t — B U^X.-^TVU 



APCIMS (m/z) : 683 ([M+H]*) 
'H-NMR (300MHz, CDCL,, 6): 
0.92-1.13 (12H, m), 1.47 (9H, s), 
1.93-2.08 (4H, m), 2.26 (1H, m), 
2.48 (1H, m), 2.87 (2H, t), 3.52 
(2H, m), 3.61 (1H, m), 3.72 (1H, 
m), 4.09 <2H, s), 4.46 (1H, d), 
4.58 (1H, d), 4.66 (2H, m), 5.61 
(1H, dd), 6.61 (1H, d), 7.44-7.67 
(4H, m), 7.91 (1H, d). 



Ib21 



O O 
HOOC^N N, 



CO0CH, 



LSIMS (m/z) : 568 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 6): 
0.81-1. 38 (12H, m), 1.86-3.00 (7H, 
m), 3.53-3.95 (9H, m), 4.03-4.35 
(4H, m), 4.47-4.69 (2H, m), 5.02 
(1H, m). 



Ib21' 



ffl±<D 
t — B u^-^7VU 



LSIMS (m/z) : 624 ([M+H] + ) 
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Ib22 



c V*i}i 

HOOC^N^N, 



Ib22' 



m±.<D 

t-B uOUXy^A' 




APCIMS (m/z) : 626 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 6): 0.84- 
1.00 (12H, m), 1.70-2.06 (5H, 
m), 2.38 (1H, m), 3.53 (1H, m), 
3.61 (1H, m), 4.31 (1H, dd), 
4.45 (2H, s), 4.51 (1H, dd), 
4.64 (2H, s), 5.27 (1H, dd), 
7.55 (1H, dd), 7.65 (1H, dd), 
7.71 (1H, s), 7.90 (1H, d), 8.02 
(1H, d), 8.45 (1H, d), 8.48 
(lH,d). 



CDC1 3 , 8): 0.92- 



APCIMS (m/z) : 682 ([M+H]*) 
'H-NMR (300MHz, 
1.14 (12H, m), 
1.90-2.30 (5H, 
3.64 (1H, m), 3.72 
4.60-4.75 (6H, m), 
7.44-7.57 (2H, m), 
7.66 (1H, d), 7.91 



1.48 (9H, s), 
m), 2.49 (1H, 
(1H, 
5. 64 
7. 47 
(1H, 



m), 
(1H, 
(1H, 
d). 



m), 

m), 
s), 



Ib23 HOOC^w N, 
IT 
O 



CF, 



APCIMS (m/z) : 576 ([M+H]*) 
»H-NMR (300MHz, d 6 -DMS0, 8): 
0.79-0.95 (12H, m), 1.69-2.23 
(8H, m), 3.53-3.72 (2H, m), 
4.24-4.64 (6H, m), 5.75 (1H, d), 
7.66 (1H, d), 8.46-8.63 (2H, m), 
12.94 (1H, br s). 



Ib23' 



m±<o 

t-Buxx7;i/ 



APCILSIMS (m/z) : 632 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 0.86- 
1.08 (12H, m), 1.46 (9H, s), 
1.91-2.35 (6H, m), 3.62-3.82 
(2H, m), 4.24 (1H, dd), 4.58- 
4.71 (5H, m), 4.86-4.95 (1H, m), 
5.83 (1H, d), 7.25 (1H, d), 
7.38-7.72 (2H, m). 
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Ib24 


O 0 
HOOC^N^N^/ 


CF 3 


LSIMS (m/z) : 578 ([M+H]*) 
'H-NMR (300MHz, ^-DMSO, 8): 
0.72-1.06 (12H, m), 1.65-2.33 
(6H, m), 3.50-3.78 (6H, m), 3.98- 
4.18 (5H, m), 4.30-4.65 (3H, m), 
8.34 (1H, t). 


Ib24' 


Wi±<D 
t-Bux^f^ 


■EUi 


LSIMS (m/z) : 634 ([M+H] + ) 


Ib25 




o 


LSIMS (m/z) : 615 ([M+H] + ) 
'H-NMR (300MHz, de-DMSO, 5): 
0.77-1.07 (12H, m), 1.68-2.28 
(5H, m), 3.33-3.77 (10H, m), 

O OO A 1*7 / AU \ A O O A n Ct /All 

6. 83-4. 17 (4H, m) , 4. 23-4. 38 (4H, 
m), 4.98 (1H, m), 7.10-7.50 (5H, 
m), 8.19 (1H, d), 9.26 (1H, dd). 


Ib25' 


t-Bux^r^ 


|i3_L 


LSIMS (m/z) : 671 ([M+H] + ) 



•fr 2HC1I 



mm A:m&<D9m%&; 



f88m 




\\&m i - b - 1 


5 0 Omg 




5 g 




M A 




m ft 


1 0 Om 1 



I - b - 1 5 0 Omg 

~?l/=- hSls 5 g 
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1 0 Om 1 

it&®( i - b - Dump's. h-/is&mimmm*<D-mmMu 

IZ»*)<DM&&&M*-, »»©pHSr4. OfcWKL^c ^7^:7 
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it # <D fg BS 



HOOC 




fi^ ^JKT-ri* e>«fc£ft5 #W>^ n JDfE^&^T LT WC J: I 5 M~ 1 4 M<S>¥ 

(ii) ffifc*fctt#B»^7^^£, 

(iii) g^*fcifi^emT ^ y 

(i v) gm* fc»^flHft*/W^-< /VS, 

(v) ^/ujr^v//Htfcliii7^3af>>^/u^-;>s < 

(vii) g^*fcfi#E^iSar^^/^/W^=:7^ 
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—(C) — (CH 2 ) m -Y 1 

— <> 

u 




2. fk^WFia— jRata -b) 

1 ^ R 2 

• -rrSr * (l_b) 

o o H ^ 

5] 
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— A— NL ^N— B— 
D 

m&mjmmm&mnxm 1 i-iEm t m cg&ST 1 & 1 ~ 3 <@w l wc t> £ 

4. -A-D-B— ^$KsS38S2kO-«^:-«$tt5S-T?*>5fll*«l*fc 

D 2 -D 3 

— A 1 — NL _N— B 1 - 
D 

ttteJRr /u^-CflHft S*ltv >T t) <fc v ^ 9=- i/ygTfe 9 , D 1 teffrsfcJg l {-12 

5. it^m^d:<D~^(i— c) 




it&m 1 : 2 - ( 3 - Xsl'tflri/* ^vl— 2 V - 1 5: y i^/P) T 
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t^-L-^y;u-N-[(lS)-3, 3, 3- hy7^n-i-^yynb° 
A*— 2 -^-df y tVV] - L - y°n y i/T p x 

2 : 2 - ( 3 - *>;l<iS**/* ^-jv- 2,4- i?** y - l - f y 5; i?-^) 
Tir^/l— L-^y/l—N-[(l S)-2-(2-^>-^^f-^y^)_ ! _^ 
"J"fxx fcVl— 2 yrc^/v] - L-^fu y i/T 5; Kx 

3 : 2 - ( 4 - #/MJ?3r V * 2,3- y - 1 - fx: 

T-trfvP-L-^y/l— N-[(l S)-2-(2 ^y^f-y^/V)- l _^ 

y y°n tVP- 2 -^-dp yrc^/i/] -L-^pij ^7- ^ ^ 

4 : 2 - ( 3 -#/P/}?3r is* 2,4- y - 1 - f y 5; %?-;V) 

T±^-;v- L-^y/>-N-[(is)-3 — ^i?ji>T y tvi- 

-2, 3—z?tty7 , vt°/i'i-L-zfv y k> 

fc"a1^5 : 2-(4-#/I^:3fi^^vi,-2, 5-^^y- 1 -fx:^-^) 
Tir^/U- L-/^/V-N-[(lS)-2-(2 — ^y^-tf-y y yu) - 1 
y^n tVl— 2 -^yoi^u] - l -y°n y ^ h\ 
it&ms : 2-(3-#/l^3f^^vi— 2 , 5-i/^y-i — 
^)T-fe^-L-^y7V-N-[(l S)-3, 3 , 3 - h y 77^n - 1 y ^ 
n If /I/- 2 - t^f V kV>] - L - 7°o y y 7 5 K\ &£X$ 
it&m 7 : [[4 - ( 2 —*>A>i$*i/T^=5-;V) - 1 - tXy^jvB-yv] _ L 
y 71— N - [ ( 1 S ) - 2 - ( 2 ^ l/y tty- ^ y ,V) - 1 y 7° p tvt,- 

2-^y^3vi/)-L-y 0 i3 y k 

7 . 9 0 %&±(D 2 - ( 3 -^77W^> ^ 2 y - 1 5 y ^ 

^)7W-L-^y/>-N-[(lS)-3, 3, 3-hy7;^n-i-^y 
y"n tVi^- 2 y zfu - L -y°n V >7 * K(fc*fc DtL< J«tf> 

D^-D 3 

ROOC A— N M-B-COW (II) 
D 1 

Ci£<K A*3«tTJBI^-*^li^oTx ^y-Cg^§^TV^T^J;VNi£^ 
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r^v^mvM, d 1 xzir* y xg& £ tuxi ^xhx^^^-^m^it^ 
tixv ^x t> <fc v > br= u ^gx& 5 a\ ^ y * fcte{&&T/i'3vi'X©& $ tvcv ^ 

^VM^*fc:«^^/^^3i^x/K^^S-rfe5o fat, A, B, D\ D 
2 *3«fcU<D 3 <£>rttf>loij\ ^yXM&£tl,£:SX&>9, 2*o % D 2 $$£X?D 3 
# £ fc<fi»r A'XJKfe § tux v > J: v * tf ^ u^Sxfc S < ] 

9. TE-JfiSSCI-b) 




X*$tu5^#J*fciirtLb^^^^^tu5^^^^-t-5 t h# 
l 0. TE-^(I -b) 




[5S# % A, B, D, R\ R 2 ^ctU?R 5 {4|f^l^l2m^ai:I^CXfc 
X*$H5^#>*fc^^tL^^#^^lf^^tu5^$rW«^i:LX^Wi- 
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pages __ 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 
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contained in the international application in written form, 
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international application as filed has been furnished, 
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I I the description, pages 

^] the claims, Nos. 8 

I I the drawings, sheets/fig , 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are re ff rr ^ t0 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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neutrophilic elastase inhibitory activity. 
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PCT-uj donsagkutatasi jelentesbol 
A relevans iratok kategoriai: 
X: olyan irat, amely a vizsgalt megoldas valamennyi 
lenyeges jellemzojet tartalmazza 
Y: olyan irat, amely egy vagy ket irattal kombinalva 
magaban foglalja a vizsgalt megoldas valamennyi 
lenyeges jellemzojet 
A: a technika illasat meghatarozo irat 


O: olyan irat, amely nyilvanos gyakorlatbav&elre, 
hasznalatra, szobeli kdzlesre, kiallitasra vagy mas 
modon tdrteno ismertetesre utal 
P: olyan irat, amely a magyar bejelentes napja elott, 
de az igenyelt elsobbseg napjan vagy azt kdvetden 
kerQlt nyilvanossagra 

£: olyan korabbi elsobbsegu magyar szabadalmi 
vagy hasznalati mintaoHalmi leiras, amely a 


vizsgalt bejelentes elsobbsegi napjat kdvetden 
keriilt nyilvanossagra 
D: olyan irat, amelyet a vizsgilt megoldas 
leirasaban a technika allasanak ismertetesenel a 
bejelento idez 

&: azonos szabadalmi csaladba tartozo irat 
/analog/ 
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